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Fig.3 Stratigraphic relationships of the volcanic products from Akita-Yakeyama Volcano
Black-solid lines indicate direct contacts observed in the field.Red dashed lines show division of activity stages.
Age units are abbreviated as ka: 1,000 years ago and Ma: million years ago.
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Table 1 Eruptive volume in dense-rock equivalent and ages of the Akita-Yakeyama
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*1: Radiocarbon dates by accelerator mass spectrometry (AMS). Wood plant fragments were chemically cleaned by the acid/alkali/acid method shown as
conventional Libby's age (year from 1950 AD)

*2: L1l - 5 (2022), Yamasaki and Minami (2023) & OVFREIERE . #475131 o

*2: Summary of Yamasaki and Minami (2022, 2023) and re-measured results, with an error of 1 o

#3: /NEED2(1999)

*3: Koiwa et al.(1999)

T8RS A T C A U7 B2 72 K Cldb e &b 20Dk 1 (T
RENT-HDIFELT2 m) 2B, W3R LA X DR Ak
LK Z FREL, MRS H8100 miEE ORiPH |25 S5 mm~%em
THEREL T2 (FHE, 1997) . 8B Uiz K L~ K LsBL R L 72 2k
HLR PR IR 135 IR O i lEiBIc A5 LT, KR AR
7o OB T 835 2 BTz, KIWRIZARAY B AN % & 2,
FHRFT O BTN H T~ RO DI o TR A B 2> T
T b BRI R TIE LT S S U (R R, 1997) .

199748 B 16 BIE A - [A] A 10:536, ZEVA DR B BIEEAS |73
STWAOZEFILFENH B, [ETIXFE B 1ERE) S 1R
FEIZDTZ0 K UPERRBY 2B D e 4k, kLPERES HNLZ. 8
A 19 BICH OV ILPERE) S ZE 2N 2 L7228, 8 A 21 A LARRIEE Kk
AERIFEEICECIMELZ (LB E XA RE1ED, 1998). 8A16H
DWE K, ZEHRFFO/NKILE K AJEO—ENBHA L. Zh
BIFEF20ERUCIEBI LI K ARSI L2 D ThD. W
PR E @A ORE E KLIK T, BB AR OKIIEEE ST, 22K AR
TITRIB0 mife F LRI MR ARSI, KILRIZAATZ AT,
NART4TAN, BAVGW, HEE R ORAEAZE 2, BLEH

T1 kmfFAE 0300 CHREE OfeiE ~ R ELHE BUK A IR E T 5K
L& kLS5 (Ohba et al., 2007) .

6. BHYOERFMEY

FKBE LK L O I A SI0, 853 ~T1 wt.% T, LA 1D
FACHOFPHICHD (552, HTX) . BEfHEL TREED, Habia,
BT, REWSME S TS ANEVN, BEE A5, Ab
ATEERCE T, DASAABERICIIE TR ORISR 5
LH0LHD. FRCEINEENI O W ks I SR A A WA <
Eie. AKHBELME HIT, HEEUAWBSY LT ANRINCE TS
132>, TRTRHIVTT A RINCIET D (FETIX) . F-RKHBEL
W OIEEA LTI AV Y DRI ORI H S, W H R K O
HITRIC L 275130 7L, R ZACITIZZ LS, STiE s o
W1 CSI0 B D HE M ASFR O B, B3I By Sk s Tk
Si0:=71.3 wt.% & M ) D727 Theb SiO W (71X . S
BYHALIBE D~ 7 <MK, D7l Eb2 0Ll LD~ <0 A LR e
HIRA~ T <K G LT E 2 50T (K, 1993).
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Table 2 Representative whole-rock chemical composition and K-Ar ages of the products of Akita-Yakeyama Volcano

i = LT 23 R . .
B == HZ_‘ SRR gu\ Si0, TiO, ALO; Fe,0; MnO MgO CaO NaO KO P05  Total  FeO* FeO*MgO  LOI
Stage Eruptive unit Sample Locality Facies
oy P
f?%i’ﬁ 8 f’E 5929 081 1588 835 015 458 712 292 121 013 10041 751 1.64 047
nigajo Lava ava
. *ﬂﬁm‘_*ﬁL 9 E’ﬁ 6028 054 1400 465 000 151 340 368 232 011 9970  4.I8 2.77 048
sugamori-Nishi Lava ava
I e Ttk S P
g N%?X“'%)I\f*ﬁl*“_ 10 PM;“F_ 5889 082 1609 851 015 426 730 275 131 012 10019  7.66 1.80 135
= agoritoge Pyroclastics 'yroclastics
s 7 FRF R e
w5 ! 1 6272 075 1503 754 012 335 619 285 168 009 10032 678 2.03 033
= %" Ishigetosawa Lava Lava
R ° B L s Py
= KH_R_';“T’L' 12 ‘:‘“ 60.38 067 1584 757 013 415 765 262 126 009 10035 681 1.64 026
unimidai Lava ava
[rp=rm e
RO 13 w 6403 070 1532 683 011 291 591 295 166 010 100.50  6.15 212 0.55
] Kuroishimori Lava Lava
g e
=3 AR 14 i 5959 075 1640 814 015 415 736 273 115 009 10051  7.32 176 053
Q i Hi i Lava Lava
= £ WRRIAE s
Eg) 15 63.16 073 1532 704 011 302 568 290 156 010 99.62 633 2.10 0.91
B L Sakebizawa Lava Lava
S A b A=
® % . Tm’““f”i 16 f’E 5787 076 1627 855 015 492 822 258 106 010 10047  7.69 156 059
'::‘ § gﬁ sugamor1 Lava ava
2 88 Ry e
o Nj]/‘){"”: 17 ‘L’”:' 5882 078 1580 822 014 477 767 283 119 011 10034 740 155 -0.01
5\ % akanosawa Lava ava
= < SR AL P
= N:J/‘R’MS 18 f‘j 6230 084 1575 733 013 28 599 297 165 0.1 9991 660 234 0.65
akanosawa Lava ava
B ——— it
. Eﬁpﬁ%:_‘i 19 ‘L‘”:' 6241 074 1526 724 012 328 629 290 166 010 9999 651 1.99 030
S“ECIOSQWE’ IES 1 Lava ava
. Ak’ﬁ"RmLﬁ 20 E’ﬁ 6326 074 1542 663 012 337 639 290 151 010 10042 596 1.77 0.54
w2 “ 'L 21 y 60.04 077 1614 816 012 384 715 271 120 010 10022 675 288 0.94
5,‘ % [asawa Lava ava
=z St
su.lim? 2 E‘ﬁ 6130 082 1533 815 017 337 652 273 146 0.2 10006 7.33 2.17 0.80
umikawa Lava ava
T e 1] (TS S
| EATKUELY 23 i 6383 076 1556 751 022 235 582 336 101 018 10058 675 288 173
Shibakuradake Volcanic Product Lava

LOL: 98U FeO " : Fe O S 7= 2k i
LOTI: ignition loss ; FeO": total Fe expressed as FeO

7. Ei aj‘lk/R
199748 A OV K LIRS, BIEICE D ECIITEA DE FCA LR

Mg ) L AR OB RT3 <O HIE R 2<, Sbild 0%
FAETHAREND DS, TIHITEE G HY TR BOK L E A

B KIS T IRFR AR RE A TN DL — 7 M ZR AT g THY, (HERECH T OO RER> TVWHIEICEENLET
IR RIFENIIE T T, MR TIX19864E 2K LA A (HaS) 12K 144 Bb.

PDIET S DRI LTz 20224R6 1 FANCIF PRI O \

W HE D COL T OHLSH AD RS HEFR SN, 18/ iR TIUB RS 5E Pt

G S,

8. KILEBNDEERR A
20104E 10 A DB G T AN E R BLINAAT > T D, [H WA
WCEDEER I AT LS, AR XD R R S B AL 2 3%
BEEILz. 20164 LABE, GT DMAR BRI AT R O RL R, 7
VERE IS HI R G, ARG, EIRF, KIERICHEF A% EL Q1 5.
REGT 20134 BIE KL~V E R EL, 2016$ EEL S
BIAR HTITAS CHERRS ALK BE L K LBS St s 3k s S .

9. KUK EDZEER

* FTHASEENEA Younger Stage
o RERSEENHR Middle Stage
o HEASEENEA Older Stage

AKETHE LK I $50 BIRE6 000 F I O TE B O RHIIE, 5 57 o o7 7wt
L CIITEODER K 1 R OV K 1 A TRE T 2 KA K T 5. §i0:
I K S R B it A B DM K B VEI=2LL T T 5. M bkl 4 < FHEREEIEA  Younger Stage /),/(\_ ’,"\y:'b\f‘“e
TEW%?”&U’“WKD%IT‘&)V) Ve B 50 LI B LI A T . o EEEEE Middle Stage )&@g\»}\f\gcw )
EEND. 12720, MR oA PO E TR b MRS %‘3 3 o EHLEEIM Older Stage /,»”7‘/)'\\; B 9
m IR LB O - R SRR 51 2 SR 72 T B b 50 5 e x
3%, KELHKIZLD, KR EHIROA KL A S R G T g
FEMENTE SR, KILTRHE BRI 23 T35 i etind . 2 x :
R R&E~/ v KIT, MO BIREIC LS, Bk :
R ESND T CORER — A& BT B K T, K
DSEIET BT EDD, WK IR 72~ 7 ~ KRR K "5 57 ) 67 72 wi%
PR D AR DD, VN — AR E T A B LT, 1 Si0s
SR — BRI O KRR I LD . A TR K AR O TR R TR B BRI LIV A0 R AR R

TV LRFNDK 31T Le Maitre, ed. (1989), VLT AREANT T IVIIVE R DX Sy
IZMiyashiro (1974) |2 L5.

Fig.7 Whole-rock chemical compositions of the products of the Akita-Yakeyama Volcano
Solid lines are divisions of potassium-series defined by Le Maitre ed.(1989). Dashed
line is based on Miyashiro (1974).
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Table 3 Summary of fall deposits from Akita-Yakeyama Volcano in the last ca.
7,000 years
Modified from Minami et al. (2023), Itoh and Minami (2023) and Itoh (2024).

HifE 44 R SN HARRE (m’) LR R FEMDOEH
Formation Age Minimum Volume VEI Juvenile content
1997 eruption  AD1997,16th Aug. 3.5x10° 1 72 L / none
AKY1 AD1949-1951 B B 75U / none
AKY2  ADIS87 3.0x10° 1 72U / none
AKY3  0.7-0.4ka 1.6x 10° 2 ELT73Di / Trace (Pumice)
AKY4  1.6-12ka 52x10° 2 TP / Trace (Pumice)
AKY5  2.1-20ka 12x10° 2 Tﬁgﬁiﬂﬁfﬁii ﬁfmi
AKY6  2227ka 20x10° 1 BV / Trace (Pumice)
AKY7  49-2.1ka 1.2x10° 2 BV R/ Trace (Pumice)
AKYS  6.6-6.4ka 13x 10 1 TEF A B/ Faint (Pumice)
AKY9 >6.6 ka A YT KK/ Abundant (Scoria)
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Geology of Akita-Yakeyama Volcano

Akita-Yakeyama Volcano (AYV) is an active polygenetic volcano of
conical edifice extending width of 7 km lies on northern part of Ou
Mountain Range, Northeast Japan (Fig.1). The volcano overlies Miocene to
Pleistocene volcanic and sedimentary rocks. The eruptive history of AYV
consists of three periods conducted from stratigraphy, age dating and
characteristics of the ejecta (Fig. 3).

Older Stage products are mainly lava flows of ca. 0.5 to 0.4 Ma by
K-Ar datings with volume of at least 4 km* DRE (Dense Rock Equivalent).
Large edifice collapse occurred resulting debris avalanche deposit to the
south (0.3 kn?®).

Middle Stage products are mainly lava flows with their K-Ar ages
ranging from ca. 0.1 to 0.08 Ma. Existing volume of these products is 4
km?. At least three large edifice collapses occurred and formed debris
avalanche deposits to the south, northwest and east. These debris avalanche
deposits mainly consist of hydrothermally altered lavas.

Younger Stage products are mainly lava flows and domes of
roughly Holocene with their volume at least 0.6 km?®.

Recent eruptive activity has occurred from the flank in May, 1997
and from the summit Karanuma Crater in August 1997. At least nine
pyroclastic fall deposits have been described from AYV during the last
6,000 years, with their Volcanic Explosivity Index (VEI) of 1 to 2.
Development of the hydrothermal system is likely to play an important
role in future eruption scenarios of AYV. Hydrothermal activity
continues at present.
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1997, 16th Aug. eruption product
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Observation point
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Fig.6 Isopach maps showing the dispersion of representative tephra layers
Solid circle shows described tephra bed with thickness in cm and open circle shows undetected outcrop (modified from Minami er al., 2023).
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Yunuma Crater from Nagori Pass, Akita-Yakeyama Volcano.
* shows an artificially landform.
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